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(54) LIQUID CRYSTAL DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a picture display 
with high quality both in a reflection mode display and in 
a transmission mode display, with a comparatively simple 
device constitution and without generating any double 
image due to parallax or blotting of image in a liquid 
crystal device which is convertible between the 
reflection mode display and in the transmission mode 
display. 

SOLUTION: When a backlight 218 is turned on in dark 
surroundings a light from a light source passes through 
gaps between reflection layers 216 via a polarizing plate 
208 or the like to realize a transmission display. An 
incident external light via a polarizing plate 205 or the 
like in bright surroundings is reflected on the reflection 
layers 216 to realize a reflective display. On the 
reflection layers 216 transparent electrodes 215 with 
sizes a little larger than theirs are formed and the light 
from the light source which passes through gaps 
between reflection layers 216 is transmitted through 

parts of the transparent electrodes 215 swollen out from the reflection layers 216. 
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CLAIMS 



which are formed on a field by the side of 
said liquid crystal layer of said 2nd 
substrate, see superficially from a 
direction perpendicular to said 2nd 
substrate, and are divided mutually, 
respectively A transparent electrode 
which contains a portion which sees 
superficially and does not lap with said 
reflecting layer while being partially 
formed in said reflecting layer in piles, 
and a lighting system arranged in said 
liquid crystal layer and opposite side of 
said 2nd substrate 

[Claim 2] Said transparent electrode is 
liquid crystal equipment according to 
claim 1 characterized by being formed so 
that the area may become larger than 
area of said reflecting layer. 
[Claim 3] Said transparent electrode and 
said reflecting layer are liquid crystal 
equipment according to claim 1 or 2 
characterized by being formed in the 
shape of a stripe. 

[Claim 4] Said transparent electrode and 
said reflecting layer are liquid crystal 
equipment according to claim 1 or 2 
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characterized by being formed^in the 
shape of an island. 

[Claim 5] Said transparent electrode is 
liquid crystal equipment given in any 1 
term of claims 1-4 characterized by being 
directly formed on said reflecting layer. 
[Claim 6] Said transparent electrode is 
liquid crystal equipment given in any 1 
term of claims 1*4 characterized by being 
formed on said reflecting layer through at 
least one of an insulator layer, a color 
filter, and protective coats. 
[Claim 7] It is liquid crystal equipment 
given in any 1 term of claims 1-4 which 
said transparent electrode is formed on 
said reflecting layer through an insulator 
layer, and are characterized by a surface 
portion of said reflecting layer of this 
insulator layer coming to oxidize. 
[Claim 8] Said insulator layer is liquid 
crystal equipment according to claim 7 
characterized by carrying out laminating 
formation from two or more kinds of 
insulator layers which are different from 
each other. 

[Claim 9] Liquid crystal equipment given 
in any 1 term of claims 1-8 characterized 
by the time of un-driving being in a dark 
(black) condition. 

[Claim 10] Said reflecting layer is liquid 
crystal equipment given in any 1 term of 
claims 1-9 to which thickness is 
characterized by lOnm or more being 
40nm or less, including 95% of the weight 
or more of aluminum. 
[Claim 11] Liquid crystal equipment 



[Claim(s)] 

[Claim l] Liquid crystal equipment 
characterized by providing the following. 
The 1st and 2nd substrates of a 
transparent pair A liquid crystal layer 
pinched between these 1st and 2nd 
substrates Two or more reflecting layers 



1 



JP2000-066199A 



given in any 1 term of claims 110 
characterized by said reflecting layer 
having irregularity. 
[Claim 12] Electronic equipment 
characterized by equipping any 1 term of 
claims 1 11 with liquid crystal equipment 
of a publication. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention belongs to the 
technical field of liquid crystal equipment, 
and belongs to the technical field of the 
liquid crystal equipment which can 
switch and display a reflective mold 
display and a transparency mold display 
especially, and the electronic equipment 
using this liquid crystal equipment. 
[0002] 

[Background of the Invention] 
Conventionally, since 
high-reflective -liquid -crystal equipment 
had small power consumption, it was 
used abundantly at the pocket device, the 
adjunctive display of equipment, etc., but 
since the check by looking of a display 
was enabled using outdoor daylight, 
there was a trouble that a display could 
not be read in a dark location. For this 
reason, although outdoor daylight is used 
like usual high -reflective-liquid-crystal 
equipment in a bright location, the liquid 
crystal equipment of the format which 



enabled the check by looking of a display 
according to the internal light source is 
proposed in the dark location. This is 
carrying out the configuration which 
carried out sequential arrangement of a 
polarizing plate, a transflective reflecting 
plate, and the back light to the external 
surface of a liquid crystal panel 
observation-side and the opposite side as 
indicated by JP,57049271,U. With this 
liquid crystal equipment, if a reflective , 
mold display is performed using the light 
which took in outdoor daylight and was 
reflected with the transflective reflecting 
plate and the perimeter becomes dark in 
being bright in the perimeter, the 
transparency mold display which enabled 
the check by looking of a display by the 
light which the back light was turned 
[ light ] on and made the transflective 
reflecting plate penetrate will be 
performed. 

[0003] There are some which were 
indicated as another liquid crystal 
equipment by JP,8-292413,A which raised 
the brightness of a reflective mold display. 
This liquid crystal equipment is carrying 
out the configuration which carried out 
sequential arrangement of a transflective 
reflecting plate, a polarizing plate, and 
the back light to the external surface of a 
liquid crystal panel observation-side and 
the opposite side. If a reflective mold 
display is performed using the light 
which took in outdoor daylight and was 
reflected with the transflective reflecting 
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plate and the perimeter becomes dark in 
being bright in the perimeter, the 
transparency mold display which enabled 
the check by looking of a display by the 
light which the back light was turned 
[ light ] on and made the polarizing plate 
and the transflective reflecting plate 
penetrate will be performed. Since there 
is no polarizing plate between a liquid 
crystal cell and a transflective reflecting 
plate when it is made such a 
configuration, a reflective mold display 
brighter than the liquid crystal 
equipment mentioned above is obtained. 
[0004] 

[Problem(s) to be Solved by the 
Invention] However, with the liquid 
crystal equipment indicated by 
above-mentioned JP,8-292413,A, since a 
transparence substrate intervenes 
between a liquid crystal layer and a 
transflective reflecting plate, there is a 
trouble that duplex projection, a blot of a 
display, etc. will occur. 
[0005] Furthermore, also in a device 
which colorization of a liquid crystal 
display is required with development of a 
pocket device in recent years and OA 
equipment, and uses 
high-reflective -liquid-crystal equipment, 
colorization is required in many cases. 
However, by the method which combined 
the liquid crystal equipment indicated by 
the above-mentioned official report and a 
color filter, since the transflective 
reflecting plate is arranged behind a 



liquid crystal panel, the thick 
transparence substrate of a liquid crystal 
panel intervenes between a liquid crystal 
layer, a color filter, and a transflective 
reflecting plate, duplex projection, a blot 
of a display, etc. occur with parallax, and 
there is a trouble that sufficient coloring 
cannot be obtained. 

[0006] In order to solve this problem, in 
JP,9-258219,A, the reflective mold 
electrochromatic display equipment 
which arranges a reflecting plate so that i 
a liquid crystal layer may be touched is 
proposed. However, with this liquid 
crystal equipment, if the perimeter 
becomes dark, a display cannot be 
recognized. 

[0007] On the other hand, in 
JP,7-318929,A, the liquid crystal 
equipment of the transflective reflective 
mold which prepared the pixel electrode 
which serves as a transflective reflective 
film to the inside of a liquid crystal cell is 
proposed. Moreover, the configuration 
which piled up the transparence pixel 
electrode which consists of an ITO 
(Indium Tin Oxide) film through the 
insulator layer on the transflective 
reflective film which consists of a metal 
membrane is indicated, however, the 
transflective reflective film which a 
transparence pixel electrode piles up with 
this liquid-crystal equipment as opposed 
to the pixel electrode which serves as a 
transflective reflective film - receiving - 
a hole - since there is the necessity of 
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preparing much detailed defective parts 
and detailed openings, such as a defect 
and a reentrant defect, it is difficult to 
manufacture the pixel electrode or the 
transflective reflective film which whose 
special production process is needed for 
an addition target in that manufacture 
while an equipment configuration is 
complicated, and is reliable 
[0008] This invention is made in view of 
an above-mentioned trouble, and neither 
the duplex projection by parallax, nor a 
blot of a display, etc. do not occur using a 
comparatively easy equipment 
configuration in the liquid-crystal 
equipment which can switch a reflective 
mold display and a transparency mold 
display, but while image display 
high-definition [ at both the times of a 
reflective mold display and a 
transparency mold display ] is possible, 
let it be a technical problem to offer the 
liquid-crystal equipment of a 
transflective reflective mold with high 
equipment reliability, and the electronic 
equipment using the liquid-crystal 
equipment. 
[0009] 

[Means for Solving the Problem] The 1st 
and 2nd substrates of a pair transparent 
in order that liquid crystal equipment of 
this invention may solve the 
above-mentioned technical problem, Two 
or more reflecting layers which are 
formed on a field by the side of a liquid 
crystal layer pinched between these 1st 
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and 2nd substrates, and said liquid 
crystal layer of said 2nd substrate, see 
superficially from a direction 
perpendicular to said 2nd substrate, and 
are divided mutually, respectively, It has 
a transparent electrode which contains a 
portion which sees superficially and does 
not lap with said reflecting layer while 
being partially formed in said reflecting 
layer in piles, and said liquid crystal 
layer of said 2nd substrate and a lighting 
system arranged in the opposite side. 
[0010] According to liquid crystal 
equipment of this invention, at the time 
of a reflective mold display, outdoor 
daylight which carried out incidence from 
the 1st substrate side is reflected in a 
liquid crystal layer side by reflecting 
layer. Under the present circumstances, 
since a reflecting layer is arranged at a 
liquid crystal layer side of the 2nd 
substrate, duplex projection of a display 
or a blot of a display which there is 
almost no gap between this reflecting 
layer and a liquid crystal layer, therefore 
originate in parallax do not generate it. 
On the other hand, at the time of a 
transparency mold display, it is emitted 
from a lighting system, and light source 
light which carried out incidence from the 
2nd substrate side is penetrated to a 
liquid crystal layer side through a gap 
and a transparent electrode of a 
reflecting layer. Therefore, in a dark 
place, a bright display is attained using 
light source light. 
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[0011] Especially with liquid crystal 
equipment of this invention, outdoor 
daylight reflected in a reflective field 
(nontransparent field) with which a 
transparent electrode has lapped in a 
reflecting layer passes a liquid crystal 
portion driven by transparent electrode 
portion in this reflective field. That is, a 
reflective mold display can be performed 
using a liquid crystal portion driven by 
vertical electric field by transparent 
electrode portion in this reflective field. 
On the other hand, it is emitted from a 
lighting system, and light source light 
which penetrates a transparency field 
(non-reflecting field) which is equivalent 
to a gap of a reflecting layer passes a 
transparent electrode portion which has 
not lapped with the reflecting layer 
concerned, and passes a liquid crystal 
portion driven by transparent electrode 
portion in this transparency field. That is, 
a transparency mold display can be 
performed using a liquid crystal portion 
driven by vertical electric field by 
transparent electrode portion in this 
transparency field. Thus, since a liquid 
crystal drive at the time of a reflective 
mold display is performed using a 
transparent electrode portion which has 
lapped with a reflecting layer and a liquid 
crystal drive at the time of a 
transparency mold display is performed 
using a transparent electrode portion 
which has not lapped with a reflecting 
layer It becomes possible to perform a 



liquid crystal drive good by vertical 
electric field also at the time of a display 
of which mold, the direction of orientation 
of liquid crystal becomes uniform in each 
dot or each pixel, and deterioration of 
display quality resulting from turbulence 
of the direction of orientation can be 
prevented. In addition, a portion with 
which a transparent electrode has not 
lapped in a reflecting layer is 
fundamentally unnecessary in order not 
to contribute to a display (that is, a 1 
contrast ratio is reduced), and as for a 
reflecting layer portion with which this 
transparent electrode has not lapped 
from a viewpoint of a deployment of a 
limited image display field, either, it is 
desirable to carry out a plane layout so 
that it may not prepare. 
[0012] furthermore, a transflective 
reflective film which a transparence pixel 
electrode piles up as opposed to a pixel 
electrode which serves as a transflective 
reflective film like the conventional 
example mentioned above with liquid 
crystal equipment of this invention - 
receiving - a hole - since it is not 
necessary to prepare much detailed 
defective parts and detailed openings, 
such as a defect and a reentrant defect, 
an equipment configuration is not 
complicated and a special production 
process is not needed for an addition 
target in the manufacture Consequently, 
a laminated structure by which the 
laminating of the transparent electrode 
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was carried out on a reliable reflecting 
layer can be built, and using a final 
comparatively easy equipment 
configuration, while image display 
high-definition [ at both times of a 
reflective mold display and a 
transparency mold display ] is possible, 
liquid crystal equipment with high I 
equipment reliability is realized. 
[0013] As a material of such a reflecting 
layer, if it is the metal which aluminum 
(aluminum) can make reflect outdoor 
daylight of light fields, such as Cr 
(chromium) and Ag (silver), although a 
metal of a principal component is used, 
especially the material will not be limited. 
[0014] As a drive method of liquid crystal 
equipment of this invention, various 
drive methods with well-known passive 
matrix drive method, TFT (Thin Film 
Transistor) active-matrix drive method, 
TFD (Thin FilmDiode) active-matrix 
drive method, segment drive method, etc. 
are employable. Under the present 
circumstances, it is more desirable to 
have made driver voltage different from 
each other in the time of a reflective mold 
display and a transparency mold display, 
and to optimize in each, since a reflective 
mold display differs in the 
voltage-reflection factor (permeability) 
property of a liquid crystal cell from a 
transparency mold display in many cases, 
moreover - the 1st substrate top - a 
drive method - responding - that a 
transparent electrode of the shape of the 
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shape of two or more stripe or 'a segment 
is formed suitably **** the 1st 
substrate - a transparent electrode is 
mostly formed in the whole surface. Or 
you may drive by horizontal electric field 
parallel to a substrate between 
transparent plectrodes on the 2nd 1 
substrate, without preparing a 
counterelectrode on the 1st substrate. 
Furthermorej, according to means of 
displaying, a|polarizing plate, a phase 
contrast board, etc. are arranged suitably 
in a liquid crystal layer and the opposite 
side of the 1st substrate or the 2nd 
substrate at liquid crystal equipment, 
respectively. 

[0015] In a mode of 1 of liquid crystal 
equipment of this invention, said 
transparent electrode is formed so that 
the area may become larger than area of 
said reflecting layer. 
[0016] While the transparent electrode 
portion which the reflecting layer which 
contributes to a transparent electrode 
portion which a reflecting layer which 
sees superficially, and contributes to a 
reflective mold display since the 
transparent electrode is larger than a 
reflecting layer piled up, or a 
transparency mold display has not piled 
up can raise efficiently the rate occupy to 
an image -display field according to this 
mode, the reflecting layer portion which 
has not lapped with the transparency 
electrode which contributes to these 
neither of the displays of the molds can 
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reduce the rates occupy to an 
image -display field. 

[0017] For example, it sees superficially 
and it also becomes possible to bring near 
by one side of a big transparent electrode, 
and to form a small reflecting layer. Thus, 
if constituted, a liquid crystal portion 
which outdoor daylight reflected by the 
reflecting layer concerned at the time of a 
reflective mold display passes by 
transparent electrode portion of a side 
with which a reflecting layer has lapped 
can be driven by vertical electric field. 
Moreover, a liquid crystal portion which 
light source light which penetrates the 
transparent electrode portion concerned 
at the time of a transparency mold 
display passes by transparent electrode 
portion of a side with which a reflecting 
layer has not lapped can be driven by 
vertical electric field. 
[0018] Moreover, if it sees superficially 
for example, and a transparent electrode 
is formed somewhat more greatly than a 
reflecting layer, a liquid crystal portion 
which outdoor daylight reflected by the 
reflecting layer concerned at the time of a 
reflective mold display passes by 
transparent electrode portion of central 
approach which a reflecting layer 
repeated can be driven by vertical electric 
field. Moreover, a liquid crystal portion 
which light source light which penetrates 
the transparent electrode portion 
concerned at the time of a transparency 
mold display passes by transparent 



electrode portion of circumference 
approach with which a reflecting layer 
has not lapped can be driven by vertical 
electric field. 

[0019] In other modes of liquid crystal 
equipment of this invention, said 
transparent electrode and said reflecting 
layer are formed in the shape of a stripe. 
[0020] According to this mode, it can see 
superficially, a transparent electrode 
portion of the shape of a stripe put on a 
stripe like reflecting layer can perform a 
reflective mold display, and a stripe like 
transparent electrode portion which has 
not lapped on stripe like one side or both 
sides of a reflecting layer can perform a 
transparency mold display. It follows, for 
example, a reflective mold display and a 
transparency mold display can be 
performed by high definition in liquid 
crystal equipment of a passive-matrix 
drive method using a comparatively easy 
configuration. 

[0021] In other modes of liquid crystal 
equipment of this invention, said 
transparent electrode and said reflecting 
layer are formed in the shape of an island. 
[0022] According to this mode, it can see 
superficially, a transparent electrode 
portion of the shape of an island put on 
an island like reflecting layer at a center 
or one side can perform a reflective mold 
display, and a transparent electrode 
portion which has not lapped with an 
island-like reflecting layer in that 
perimeter can perform a transparency 
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mold display. It follows, for example, a 
reflective mold display and a 
transparency mold display can be 
performed by high definition in liquid 
crystal equipment of a active-matrix 
drive method using a comparatively easy 
configuration. j 
[0023] In other modes of liquid crystal 
equipment of this invention, said 
transparent electrode is directly formed 
on said reflecting layer. 
[0024] Since a transparent electrode is 
directly formed on a reflecting layer 
according to this mode, both are 
connected electrically. For this reason, by 
constituting a reflecting layer from 
conductive materials, such as aluminum, 
each reflecting layer of the shape of the 
shape of a stripe or an island can be 
operated as redundant structure of a 
corresponding transparent electrode, and 
reduction in resistance as an electrode of 
a transparent electrode or low 
resistance ization of that wiring is 
attained. On the other hand, if a 
reflecting layer is constituted from an 
insulating material, a function to 
insulate a transparent electrode from 
other layers, and a function to protect a 
transparent electrode can also be given to 
a reflecting layer outside ** and 
simplification of the whole laminated 
structure will be attained. 
[0025] In other modes of liquid crystal 
equipment of this invention, said 
transparent electrode is formed on said 



reflecting layer through at least one of an 
insulator layer, a color filter, and 
protective coats. 

[0026] According to this mode, it is the 
sequence of a reflecting layer, a color 
filter, a protective coat, and a transparent 
electrode sequentially from a side hear 
the 2nd substrate, or a laminating is 
carried out in sequence of a reflecting 
layer, an insulator layer, a color filter, a 
protective co^t, and a transparent 
electrode, for example. Or what is 
necessary is to carry out a laminating to 
order in sequence of a reflecting layer, an 
insulator layer, and a transparent 
electrode from a side near the 2nd 
substrate, and just to form a color filter 
and a protective coat in this case on a 
field by the side of a liquid crystal layer of 
the 1st substrate. 

[0027] If a color filter is especially formed 
on a reflecting layer, reflective mold color 
display by outdoor daylight and 
transparency mold color display using a 
lighting system can be performed. In 
addition, as for a color filter, it is 
desirable to have 25% or more of 
permeability to all light of the 380nm or 
more wavelength range of 780nm or less. 
By doing in this way, bright reflective 
mold color display and transparency mold 
color display are realizable. 
[0028] Moreover, although a metal whose 
aluminum is a principal component is 
usually used for a reflecting layer, solvent 
resistance cannot carry aluminum metal 
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very easily weakly and a blemish tends 
to attach it. Then, it is good by covering a 
reflector in reflecting layers, such as 
aluminum metal, by protective coat or 
insulator layer to constitute so that 
aluminum can touch neither a developer 
for transparent electrode formation of a 
direct ITO film etc., nor a developer for 
color filter formation. Materials, such as 
acrylic transparence resin and silicon 
oxide, can be used for such a protective 
coat. 

[0029] Furthermore, if a transparent 
electrode is formed on an insulator layer, 
a transparent electrode and its substrate 
layer can be insulated certainly. 
[0030] In other modes of liquid crystal 
equipment of this invention, said 
transparent electrode is formed on said 
j reflecting layer through an insulator 
. layer, and a surface portion of said 
reflecting layer of this insulator layer 
comes to oxidize. 

[0031] According to this mode, a very thin 
and high insulating insulator layer is 
obtained. In this case, it is desirable 
when aluminum is used as a reflecting 
layer. It is because the reflection factor is 
maintainable even if aluminum oxidizes. 
In addition, in case an insulator layer is 
oxidized in this way, a reflecting layer 
may be anodized and carried out and you 
may oxidize thermally. 
[0032] In this mode, laminating 
formation of said insulator layer may be 
carried out from two or more kinds of 



insulator layers which are different from 
each other. 

[0033] Thus, if constituted, the insulation 
of an insulator layer can be raised. In 
addition, Si02 (silicon oxide) film, an 
overcoat film by organic substance, etc. 
can be used as an insulator layer of 
another side, using an oxide of aluminum 
etc. as one insulator layer. What is 
necessary is just to form with a spin coat 
etc. that what is necessary is just to form 1 
with vacuum evaporationo, a spatter, or a ! 
CVD method in case Si02 film is formed, 
in case an organic film is formed. 
[0034] In other modes of liquid crystal 
equipment of this invention, the time of 
un-driving is in a dark (black) condition. 
[0035] According to this mode, since the 
time of un-driving is in a dark condition, 
at the time of a transparency mold 
display, optical leakage between pixels 
which liquid crystal does not drive, or 
from between dots can be suppressed, 
and a transparency mold display with 
more high contrast can be obtained. 
Moreover, since the unnecessary reflected 
light can be stopped between pixels and 
from between dots to a display at the 
time of a reflective mold display, a display 
with more high contrast can be obtained. 
Thus, it becomes possible to raise 
contrast at the time of a transparency 
mold display and a reflective mold display, 
without preparing a protection-from-light 
film generally called a black matrix or a 
black mask in a location which counters a 
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gap of a reflector. In addition, the 
situation where brightness at the time of 
a reflective mold display falls can also be 
prevented by preparing such a 
protectionfromlight film. 
[0036] In other modes of liquid crystal 
equipment of this invention, thickness of 
said reflecting layer is lOnm or more | 
40nm or less, including 95% of the weight 
or more of aluminum. 
[0037] According to this mode, a good 
reflection factor is obtained by 
comparatively thin reflecting layer, and 
each reflecting layer can be divided good 
to coincidence. According to the 
experiment, in the range of this thickness, 
a reflection factor is 95% or less 50% or 
more, and a reflecting layer can be 
produced so that permeability about that 
gap may become 40% or less 1% or more. 
[0038] In other modes of liquid crystal 
equipment of this invention, said 
reflecting layer has irregularity. 
[0039] According to this mode, therefore a 
feeling of a mirror plane of a reflecting 
layer can be lost unevenly, and it can be 
shown as the diffusing surface (white 
side). Moreover, a display of a 
wide field of view angle is attained by 
dispersion by irregularity. The shape of 
this toothing can be formed by forming or 
damaging the glass substrate of a 
substrate itself by fluoric acid using 
photosensitive acrylic resin etc., on a 
substrate of a reflecting layer. In addition, 
it is desirable to form a transparent 



flattening film further on the 
concavo-convex surface of a reflecting 
layer, and to carry out flattening of the 
surface (surface which forms an 
orientation film) facing a liquid crystal 
layer from a viewpoint which prevents 
the poor orientation of liquid crystal. 
[0040] Electronic equipment of this 
invention is equipped with liquid crystal 
equipment of this invention mentioned 
above in order to solve the 
above-mentioned technical problem. 
[0041] According to electronic equipment 
of this invention, using a comparatively 
easy equipment configuration, there is no 
blot of duplex projection and a display by 
parallax, and various kinds of electronic 
equipment using transflective 
high-reflective-liquid-crystal equipment 
with high equipment reliability and 
transflective reflective mold 
electrochromatic display equipment 
which can switch and display a reflective 
mold display and a transparency mold 
display can be realized. 
[0042] Such an operation and other gains 
of this invention are made clear from a 
gestalt of operation explained below. 
[0043] 

[Embodiment of the Invention] Hereafter, 
the gestalt of operation of this invention 
is explained based on a drawing. 
[0044] (The 1st operation gestalt) The 1st 
operation gestalt of the liquid crystal 
equipment concerning this invention is 
explained with reference to drawing 6 
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from drawing 1 . Drawing 1 is the outline 
drawing of longitudinal section showing 
the structure of the 1st operation gestalt 
of the liquid crystal equipment 
concerning this invention. Although this 
operation gestalt is fundamentally 
related with the liquid crystal display of a 
passive-matrix mold, it is possible to 
apply also to the equipment of a 
active-matrix mold, the equipment of 
other segmental dies, and other liquid 
crystal equipments by the same 
configuration. 

[0045] In drawing 1 , the liquid crystal 
cell to which the closure of the liquid 
crystal layer 203 was carried out by the 
frame like sealant 204 is formed between 
two transparence substrates 201 and 202 
with the liquid crystal equipment of the 
1st operation gestalt. The liquid crystal 
layer 203 consists of nematic liquid 
crystals with a predetermined twist angle. 
A color filter 213 is formed on the inside 
of the upper transparence substrate 201, 
and the coloring layer of three colors of R 
(red), G (green), and B (blue) is arranged 
by this color filter 213 by the 
predetermined pattern. The transparent 
protective coat 212 is covered on the 
surface of a color filter 213, and the 
transparent electrode 211 of the shape of 
two or more stripe is formed with the ITO 
Gndium Tin Oxide) film etc. on the 
surface of this protective coat 212. The 
orientation film 210 is formed on the 
surface of a transparent electrode 211, 



and rubbing processing is performed in 
the predetermined direction. 
[0046] on the other hand, on the inside of 
the lower transparence substrate 202, 
two or more arrays are carried out so that 
the transparent electrode 215 of the 
shape of a stripe with a somewhat large 
area may intersect a transparent 
electrode 211 from a reflecting layer 216 
on the reflecting layer 216 of the shape of 
a stripe formed for every coloring layer of 1 
the above-mentioned color filter 213. i 
[0047] In addition, when it is equipment 
of the active-matrix mold equipped with 
the TFD element or the TFT element, 
each transparent electrode 215 is formed 
in the shape of a rectangle, and is 
connected to wiring through an active 
element. 

[0048] A reflecting layer 216 is formed of 
Cr, aluminum, etc., and the surface is the 
reflector in which the light which carries 
out incidence is reflected from the 
transparence substrate 201 side. The 
orientation film 214 is formed on the 
surface of a transparent electrode 215, 
and rubbing processing is performed in 
the predetermined direction. 
[0049] Thus, with the 1st operation 
gestalt, each gap of two or more reflecting 
layers 216 which separated the 
predetermined gap and were arranged in 
the shape of a stripe bears the function 
which penetrates the light source light 
from a back light. As for the gap of such a 
reflecting layer 216, it is desirable that it 
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is [ 0.01 micrometer or more ] 20 
micrometers or less. By doing in this way, 
it is difficult, and that human being 
recognizes can suppress deterioration of 
the display quality produced by having 
prepared the gap, and it can realize a 
reflective mold display and a 
transparency mold display to coincidence. 
Moreover, as for the gap of a reflecting 
layer 216, it is desirable to form by 30% 
or less of surface ratio 5% or more to a 
reflecting layer 216. By doing in this way, 
while being able to suppress the fall of 
the brightness of a reflective mold display, 
a transparency mold display is realizable 
with the light source light introduced into 
a liquid crystal layer from the gap of a 
reflecting layer. 

[0050] The electric field impressed to the 
liquid crystal layer 203 with the 
transparent electrode 215 by which the 
laminating was carried out on the 
reflecting layer 216 in the 1st operation 
gestalt with reference to drawing 2 here 
are explained. Drawing 2 (a) is the 
conceptual diagram having shown in 
graph the situation of the electric field 
impressed to a liquid crystal layer by this 
transflective reflector 216' in the example 
of a comparison using transflective 
reflector 216 1 of the monolayer structure 
which serves both as the transflective 
reflection layer in which detailed opening 
216a' (for example, diameter of 2 
micrometer) was prepared, and a pixel 
electrode. Drawing 2 (b) is the conceptual 
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diagram having shown in graph the 
situation of the electric field impressed to 
a liquid crystal layer with the 
transparent electrode 215 by which the 
laminating was carried out on the 
reflecting layer 216 in the 1st operation 
gestalt. | 

[0051] drawing 2 - (-- a --) - being shown 
- as a comparison an example - 
setting - single - a conductive layer - 
from -- becoming -- transflective -- a 
reflector - 216 ' - using - a case **** 
" reflection - a mold - a display - the 
time **** - transparency - a field - At 
removing - nontransparent - a field - 
reflecting - having - outdoor daylight - 
passing -- liquid crystal - a portion 
nontransparent - a field - it is - 
transflective - a reflector - 216 - 1 a 
portion - the vertical electric field Fr 
(electric field of a direction perpendicular 
to a substrate) - it can drive . However, 
at the time of a transparency mold 
display, if it is drive ****** in slanting 
electric-field Ft 1 by the transflective 
reflector 216' portion which is in a 
nontransparent field about the liquid 
crystal portion in the transparency field 
At through which the light source light by 
which incidence was carried out from 
opening 216a[ of transflective reflector 
216 f ]' passes, there is nothing. That is, at 
the time of a transparency mold display, 
in order to display by driving liquid 
crystal by the perverted electric field in 
the transparency field At, as compared 
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with the case where liquid crystal is 
driven by vertical electric field, display 
quality will deteriorate by turbulence of 
liquid crystal orientation. 
[0052] As shown in drawing 2 (b), when 
using the somewhat large transparent 
electrode 215 by which laminating 
formation was carried out on the 
reflecting layer 216 divided in the 1st 
operation gestalt to this, at the time of a 
reflective mold display, it can drive by the 
vertical electric field Fr by transparent 
electrode 215 portion which lapped with 
the reflecting layer 216. And the liquid 
crystal portion in the transparency field 
At through which the light source light by 
which incidence was carried out from the 
gap of a reflecting layer 216 also at the 
time of a transparency mold display 
passes can be driven by the vertical 
electric field Ft by transparent electrode 
215 portion which counters the gap of a 
reflecting layer 216. Thus, however it 
may carry out the pattern of a reflecting 
layer 216, since there is no effect in the 
electric field impressed to a liquid crystal 
layer with a transparent electrode 215, 
regardless of the gap pattern in a 
reflecting layer 216, the direction of 
orientation of liquid crystal becomes 
uniform in each dot or each pixel by the 
vertical electric field impressed from a 
transparent electrode 215, and 
deterioration of the display quality 
resulting from turbulence of the direction 
of orientation can be prevented. 



JP2000-066199A 



[0053] Again, in drawing 1 , a polarizing 
plate 205 is arranged on the external 
surface of the upper transparence 
substrate 201, and the phase contrast 
board 206 and the scattered plate 207 are 
arranged between the polarizing plate 
205 and the transparence substrate 201, 
respectively. Moreover, the phase 
contrast board 209 is arranged behind 
the transparence substrate 202, and the 
polarizing plate 208 is arranged behind 
this phase contrast board 209 at the 
liquid crystal cell bottom. And the back 
light which has the fluorescence pipe 218 
which emits the white light, and the light 
guide plate 217 equipped with the 
incidence end face which met this 
fluorescence pipe 218 is arranged at the 
polarizing plate 208 bottom. Light guide 
plates 217 are the transparent bodies, 
such as an acrylic resin board with which 
the split face for dispersion was formed in 
the whole rear face, or the printing layer 
for dispersion was formed, and emit an 
almost uniform light from the upper 
surface of drawing in response to the 
light of the fluorescence pipe 218 which is 
the light source in an end face. As other 
back lights, LED (light emitting diode), 
EL (electroluminescence), etc. can be 
used. 

[0054] On the other hand, a scattered 
plate 207 can carry out outgoing 
radiation of the reflected light reflected 
by the aluminum reflecting layer 216 to a 
wide angle, and can show the feeling of a 
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mirror plane of a reflecting layer 216 as 
the diffusing surface (white side) with a 
scattered plate 207. In addition, if it is 
the liquid crystal layer 203 and the 
opposite side of the transparence 
substrate 201, especially even if the 
location of a scattered plate 207 is located 
in which location, it will not be cared 
about. Considering the effect of the 
backscattering (it being dispersion by the 
side of incident light, when outdoor 
daylight carries out incidence) of a 
scattered plate 207, it is desirable to 
arrange between a polarizing plate 205 
and the transparence substrate 201 like 
this operation gestalt. A backscattering is 
the scattered light which is unrelated to 
the display of liquid crystal equipment, 
and if this backscattering exists, it will 
reduce the contrast at the time of a 
reflective mold display. By making it 
arrange between a polarizing plate 205 
and the transparence substrate 201, the 
quantity of light of a back scattered light 
can be made into abbreviation one half 
with a polarizing plate 205. 
[0055] Thus, with the 1st operation 
gestalt, since the polarizing plate 205 and 
the phase contrast board 206 are 
arranged at the liquid crystal cell bottom 
and the polarizing plate 208 and the 
phase contrast board 209 are arranged at 
the liquid crystal cell bottom, a good 
display control is made also in any of a 
reflective mold display and a 
transparency mold display, the effect of 
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the color tones on coloring which more 
specifically originates in the wavelength 
dispersion of the light at the time of a 
reflective mold display with the phase 
contrast board 206 - decreasing (that is, 
the phase contrast board 206 being used 
and optimization of the display at the 
time of a reflective mold display being 
attained) - The effect of the color tones 
on coloring which originates in the 
wavelength dispersion of the light at the 
time of a transparency mold display with 
the phase contrast board 209 is reduced 
(that is, under the conditions which 
attained optimization of the display at 
the time of a reflective mold display with 
the phase contrast board 206). 
Furthermore, what optimization of the 
display at the time of a transparency 
mold display is attained for with the 
phase contrast board 209 becomes 
possible. In addition, about the phase 
contrast boards 206 and 209, it is also 
possible respectively to arrange about 
two or more phase reference boards 
according to coloring compensation of a 
liquid crystal cell or viewingangle 
compensation. Thus, as the phase 
contrast board 206 or 209, if two or more 
phase contrast boards are used, 
optimization of coloring compensation or 
viewingangle compensation can be 
performed more easily. Furthermore, 
while considering as a setup which raises 
the contrast [ optical property / in a 
polarizing plate 205, the phase contrast 
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board 106, the liquid crystal layer 103, 
and a reflecting layer 216 ] at the time of 
a reflective mold display again, also in 
any of a reflective mold display and a 
transparency mold display, a high 
contrast property can be acquired by 
considering as a setup which raises the 
contrast [ optical property / in a 
polarizing plate 208 and the phase 
contrast board 209 ] at the time of a 
transparency mold display under these 
conditions. 

[0056] Next, with reference to drawing 1 , 
the reflective mold display and 
transparency mold display in this 
constituted operation gestalt are 
explained like the above. 
[0057] First, in a reflective mold display, 
a polarizing plate 205, the phase contrast 
board 206, and a scattered plate 207 are 
penetrated, respectively, it is reflected by 
the reflecting layer 216 after passing a 
color filter 213 and the liquid crystal 
layer 203, and outgoing radiation of the 
outdoor daylight which carries out 
incidence to the liquid crystal equipment 
concerned from the drawing bottom is 
again carried out from a polarizing plate 
205. At this time, ******, a dark condition, 
and its middle brightness are controllable 
by the applied voltage to the liquid 
crystal layer 203. 

[0058] Moreover, in a transparency mold 
display, with a polarizing plate 208 and 
the phase contrast board 209, the light 
from a back light turns into 



predetermined polarization, is introduced 
into the liquid crystal layer 203 and a 
color filter 213 from the gap portion in 
which a reflecting layer 216 is not formed, 
and penetrates a scattered plate 207 and 
the phase contrast board 206 after that. 
At this time, the condition of penetrating 
a polarizing plate 205 (******), the 
condition to absorb (dark condition), and 
its middle condition (brightness) are 
controllable according to the applied 
voltage to the liquid crystal layer 203. 
[0059] A reflective mold display and a 
transparency mold display are explained 
in more detail here using drawing 6 from 
drawing 3 . Drawing 3 is the 
transverse-plane schematic diagram of 
the bottom transparence substrate 202 
when applying this invention to the 
active matrix liquid crystal equipment 
which used the TFD element. Laminating 
formation of the TFD element (or MIM 
element) 502 connected to the scanning 
line 501 is carried out on the island-like 
aluminum reflecting layer 503, and it 
connects with the ITO transparent 
electrode 504 of the shape of an island 
where area is somewhat larger than the 
aluminum reflecting layer 503. In 
addition, In drawing 3 , although the ITO 
transparent electrode 504 is not 
completely formed in the method of a 
wrap in the aluminum reflecting layer 
503, of course, the ITO transparent 
electrode 504 may be formed so that the 
aluminum reflecting layer 503 may be 



15 



covered completely. If it is formed so that 
the ITO transparent electrode 504 may 
cover the aluminum reflecting layer 503 
completely, since a liquid crystal layer 
can be made to penetrate more light from 
a back light, a brighter transparency 
mold display will be realized. Drawing 4 
is a transverse plane schematic diagram 
in an example of the bottom transparence 
substrate 202 when applying this 
invention to the hquid crystal equipment 
of a passive-matrix mold. The ITO 
transparent electrode 603 of the shape of 
a stripe with an area somewhat larger 
than the aluminum reflecting layer 602 
and the aluminum reflecting layer 602 is 
formed in the bottom transparence 
substrate inside so that the ITO 
transparent electrode 601 of the shape of 
a stripe formed in the top transparence 
substrate inside of a liquid crystal cell 
may be intersected. In addition, In 
drawing 4 , the ITO transparent electrode 
603 is not formed so that the aluminum 
reflecting layer 602 may be covered 
completely, but, of course, the ITO 
transparent electrode 603 may be formed 
so that the aluminum reflecting layer 602 
may be covered completely. If it is formed 
so that the ITO transparent electrode 603 
may cover the aluminum reflecting layer 
602 completely, since a liquid crystal 
layer can be made to penetrate more light 
from a back light, a brighter 
transparency mold display will be 
realized. Moreover, drawing 5 is a 
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transverse-plane schematic diagram in 
other examples of the bottom 
transparence substrate 202 when 
applying this invention to the hquid 
crystal equipment of a passive matrix 
mold. The ITO transparent electrode 603 
of the shape of a stripe with width of face 
somewhat wider than each side of 
island-like aluminum reflecting layer 
602' is formed in the bottom transparence 
substrate inside so that the ITO 
transparent electrode 601 of the shape of 
a stripe formed in the top transparence 
substrate inside of a liquid crystal cell 
may be intersected. Furthermore, 
drawing 6 is a transverse-plane 
schematic diagram in other examples of 
the bottom transparence substrate 202 
when applying this invention to the 
liquid crystal equipment of a 
passive -matrix mold again. The ITO 
transparent electrode 603 of the shape of 
a stripe with a somewhat large area is 
formed in the bottom transparence 
substrate inside rather than aluminum 
reflecting layer 602" and aluminum 
reflecting layer 602" so that the ITO 
transparent electrode 601 of the shape of 
a stripe formed in the top transparence 
substrate inside of a liquid crystal cell 
may be intersected. A hquid crystal cell is 
made to reflect the outdoor daylight 
which carried out incidence by the 
example of drawing 6 in the example of 
drawing 4 to the aluminum reflecting 
layer 602 having lapped in the center of 
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the ITO transparent electrode 603 by the 
reflecting layer 503 tin the case of 
drawing 3 ), the reflecting layer 602 (in 
the case of drawing 4 ), reflecting layer 
602 1 tin the case of drawing 5 X or 
reflecting layer 602" tin the case of 
drawing 6 ) at the time of the reflective 
mold display to which aluminum 
reflecting layer 602" has come together 
and lapped with one side of the ITO 
transparent electrode 603. That is, 
outdoor daylight is modulated by the 
voltage on which only what carried out 
incidence was impressed to the liquid 
crystal layer at reflecting layers 503 and 
602, 602*, or 602." At the time of a 
transparency mold display, only the light 
source light which passed along the gap 
of reflecting layers 503 and 602, 602', or 
602" among the light which carried out 
incidence to the liquid crystal cell from 
the back light is introduced into a liquid 
crystal layer. However, since the light 
which carried out incidence in addition to 
the pixel electrode or the dot electrode is 
unrelated to a display and only reduces 
the contrast of a transparency mold 
display, it is considering as Nor Marie 
Black, and intercepts the display mode of 
a protection-from-light film (black matrix 
layer) or a liquid crystal layer. That is, 
the display of a transparency mold is 
attained by the light from the back light 
which carries out incidence to the ITO 
transparent electrode 504 or 603 portions 
which do not overlap the aluminum 



reflecting layers 503 and 602, 602', or 
602." 

[0060] For example, Rhine width of face 
(L) of the ITO transparent electrode 601 
of the top transparence substrate inside 
in drawing 4 is set to 198 micrometers, 
the Rhine width of face (W2) of the ITO 
transparent electrode 603 which set 
Rhine width of face (Wl) of the aluminum 
reflecting layer 602 of a bottom substrate 
inside to 46 micrometers, and was formed 
on it - 56 micrometers - then About 70% 
of the outdoor daylight introduced into 
the liquid crystal layer can be reflected, 
and about 10% of the light which carried 
out outgoing radiation from the back 
light, and was introduced into the lower 
transparence substrate can be made to 
penetrate. <BR> [0061] According to the 
configuration of this operation gestalt 
which was mentioned above, the 
electrochromatic display equipment 
which can switch and display a reflective 
mold display and a transparency mold 
display without duplex projection or a 
blot of a display is realized, in order to 
make the light source light from a back 
light penetrate at the time of a 
transparency mold display especially 
according to this operation gestalt - a 
reflecting layer 216 - receiving - a hole - 
the reliability of liquid crystal equipment 
also increases , without not complicating 
an equipment configuration and a special 
production process being needed for an 
addition target in the manufacture , since 
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it is not necessary to prepare much 
detailed defective parts and detailed 
openings , such as a defect and a 
reentrant defect . 

[0062] Moreover, since the aluminum 
reflecting layer 216 of this operation 
gestalt formed the ITO transparent j 
electrode 215 in the surface, a blemish! 
can make it hard to be attached to the 
aluminum reflecting layer 216, and since 
two, the aluminum reflecting layer 216 
and the ITO transparent electrode 215, 
become electrode Rhine, low 
resistance ization of electrode Rhine of it 
is attained. In addition, as such a 
reflecting layer 216, thickness is lOnm or 
more 40nm or less preferably, including 
95% of the weight or more of aluminum. 
[0063] Furthermore, since the scattered 
plate 207 arranged to the field of a liquid 
crystal cell top can carry out outgoing 
radiation of the reflected light reflected 
by the aluminum reflecting layer 216 to a 
wide angle, the liquid crystal equipment 
of a wide-field-ofview angle is realized. 
[0064] (The 2nd operation gestalt) The 
2nd operation gestalt of the liquid crystal 
equipment concerning this invention is 
explained with reference to drawing 7 . 
Drawing 7 is the outline drawing of 
longitudinal section showing the 
structure of the 2nd operation gestalt of 
the liquid crystal equipment concerning 
this invention. Although this operation 
gestalt is fundamentally related with the 
liquid crystal display of a passive -matrix 
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mold, it is possible to apply also to the 
equipment of a active matrix mold, the 
equipment of other segmental dies, and 
other liquid crystal equipments by the 
same configuration. 
[0065] With this operation gestalt, the 
liquid crystal cell to which the closure of 
the liquid crystal layer 303 was carried 
out by the frame like sealant 304 is 
formed betwejen two transparence 
substrates 301 and 302 like the case of 
the 1st operation gestalt. The liquid 
crystal layer 303 consists of nematic 
liquid crystals with a predetermined 
twist angle. A color filter 313 is formed on 
the inside of the upper transparence 
substrate 301, and the coloring layer of 
three colors of R, G, and B is arranged by 
this color filter 313 by the predetermined 
pattern. The transparent protective coat 
312 is covered on the surface of a color 
filter 313, and the transparent electrode 
311 of the shape of two or more stripe is 
formed of ITO etc. on the surface of this 
protective coat 312. The orientation film 
310 is formed on the surface of a 
transparent electrode 311, and rubbing 
processing is performed in the 
predetermined direction. 
[0066] on the other hand, the transparent 
electrode 315 of the shape of a stripe with 
a somewhat large area is formed through 
the protective coat 316 from this 
reflecting layer 317 on the reflecting 
layer 317 of the shape of a stripe formed 
for every coloring layer of the 
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above-mentioned color filter 313 on the 
inside of the lower transparence 
substrate 302. And two or more arrays 
are carried out so that a transparent 
electrode 311 may be intersected. When it 
is equipment of the active-matrix mold 
equipped with the TFD element or the 
TFT element, each reflecting layer 317 
and a transparent electrode 315 are 
formed in the shape of a rectangle, and 
are connected to wiring through an active 
element. This reflecting layer 317 is 
formed of Cr, aluminum, etc., and that 
surface is the reflector in which the light 
which carries out incidence is reflected 
from the transparence substrate 301 side. 
The orientation film 314 is formed on the 
surface of a transparent electrode 315, 
and rubbing processing is performed in 
the predetermined direction. 
[0067] Thus, with the 2nd operation 
gestalt, each gap of the reflecting layer 
317 which separated the predetermined 
gap and was arranged in the shape of a 
stripe bears the function which 
penetrates the light source light from a 
back light. 

[0068] A polarizing plate 305 is arranged 
on the external surface of the upper 
transparence substrate 301, and the 
phase contrast board 306 and the 
scattered plate 307 are arranged between 
the polarizing plate 305 and the 
transparence substrate 301, respectively 
Moreover, the phase contrast board 309 is 
arranged behind the transparence 
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substrate 302, and the polarizing plate 
308 is arranged behind this phase 
contrast board 309 at the liquid crystal 
cell bottom. And the back light which has 
the fluorescence pipe 319 which emits the 
white light, and the light guide plate 318 
equipped with the incidence end face 
which met this fluorescence pipe 319 is 
arranged at the polarizing plate 308 
bottom. Light guide plates 318 are the 
transparent bodies, such as an acrylic 
resin board with which the split face for 
dispersion was formed in the whole rear 
face, or the printing layer for dispersion 
was formed, and emit an almost uniform 
light from the upper surface of drawing in 
response to the light of the fluorescence 
pipe 319 which is the light source in an 
end face. As other back lights, LED (light 
emitting diode), EL (electroluminescence), 
etc. can be used. 

[0069] Next, with reference to drawing 7 , 
the reflective mold display and 
transparency mold display in this 
constituted operation gestalt are 
explained like the above. 
[0070] First, in a reflective mold display, 
a polarizing plate 305, the phase contrast 
board 306, and a scattered plate 307 are 
penetrated, respectively, it is reflected by 
the reflecting layer 317 after passing a 
color filter 313 and the liquid crystal 
layer 303, and outgoing radiation of the 
outdoor daylight which carries out 
incidence to the liquid crystal equipment 
concerned from the drawing bottom is 
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again carried out from a polarizing plate 
305. At this time, ****** a dark condition, 
and its middle brightness are controllable 
by the applied voltage to the liquid 
crystal layer 303. 

[0071] Moreover, in a transparency mold 
display, with a polarizing plate 308 and 
the phase contrast board 309, the light 
from a back light turns into 
predetermined polarization, is introduced 
into the liquid crystal layer 303 and a 
color filter 313 from the gap portion in 
which a reflecting layer 317 is not formed, 
and penetrates a scattered plate 307 and 
the phase contrast board 306 after that. 
At this time, the condition of penetrating 
a polarizing plate 305 (******), the 
condition to absorb (dark condition), and 
its middle condition (brightness) are 
controllable according to the applied 
voltage to the liquid crystal layer 303. 
[0072] It is **** shown in drawing 3 when 
applying to the active matrix liquid 
crystal equipment using a TFD element 
like [ shape / of the above-mentioned 
transparent electrode 315 and a plan type 
/ of a reflecting layer 317 ] the case of the 
1st operation gestalt, and when applying 
to the liquid crystal equipment of a 
passive -matrix mold, it is **** shown in 
drawing 6 from drawing 4 . 
[0073] For example, Rhine width of face 
(L) of the ITO transparent electrode 601 
of the top transparence substrate inside 
in drawing 4 is set to 240 micrometers, 
the Rhine width of face (W2) of the ITO 
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transparent electrode 603 which set 
Rhine width of face (Wl) of the aluminum 
reflecting layer 602 of a bottom substrate 
inside to 60 micrometers, and was formed 
through the protective coat on it - 70 
micrometers - then About 75% of the 
outdoor daylight introduced into the 
liquid crystal layer can be reflected, 
outgoing radiation can be carried out 
from a back light, and about 8% of the 
light introduced into the lower 
transparence substrate can be made to 
penetrate. 

[0074] According to the configuration of 
this operation gestalt which was 
mentioned above, the electrochromatic 
display equipment which can switch and 
display a reflective mold display and a 
transparency mold display without 
duplex projection or a blot of a display is 
realized, especially - a reflecting layer 
317 - receiving - a hole " since it is not 
necessary to prepare much detailed 
defective parts and detailed openings, 
such as a defect and a reentrant defect, 
an equipment configuration is not 
complicated and a special production 
process is not needed for an addition 
target in the manufacture 
[0075] Moreover, since the aluminum 
reflecting layer 317 of this operation 
gestalt forms the ITO transparent 
electrode 315 after forming a protective 
coat 316 in the surface, the aluminum 
reflecting layer 317 does not touch the 
developer or etching reagent of the ITO 
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transparent electrode 315, and directly. 
Furthermore, it was able to be made hard 
to attach a blemish, since there is a 
protective coat 316. While being able to 
make probability of an open circuit small 
by short-circuiting the aluminum 
reflecting layer 317 and the ITO 
transparent electrode 315, it also 
becomes possible to perform low 
resistanceization of electrode Rhine. 
[0076] Furthermore, since the scattered 
plate 307 arranged to the field of a liquid 
crystal cell top can carry out outgoing 
radiation of the reflected light reflected 
by the aluminum reflecting layer 317 to a 
wide angle, the liquid crystal equipment 
of a wide-field-of-view angle is realized. 
[0077] (The 3rd operation gestalt) The 
3rd operation gestalt of the liquid crystal 
equipment concerning this invention is 
explained with reference to drawing 8 . 
Drawing 8 is the outline drawing of 
longitudinal section showing the 
structure of the 3rd operation gestalt of 
the liquid crystal equipment concerning 
this invention. The 3rd operation gestalt 
has the almost same configuration as the 
2nd operation gestalt mentioned above, 
and only the structures of a reflecting 
layer differ. In addition, in drawing 8 , 
the same reference mark is given to the 
same component as drawing 7 concerning 
the 2nd operation gestalt, and the 
explanation is omitted. 
[0078] That is, in drawing 8 , reflecting 
layer 317 is formed as follows. 



[0079] First, a photosensitive resist is 
applied with a spin coat etc. on the inside 
of the transparence substrate 302, and it 
exposes with the quantity of light 
adjusted through the mask which has 
very small opening. Then, if needed, a 
photosensitive resist is calcinated and 
negatives are developed. The portion 
corresponding to opening of a mask is 
partially removed by development, and 
the supporters having a wave-like i 
cross-section configuration are formed. , 
The laminating of still more nearly 
another layer in the shape of [ which 
could remove only the portion 
corresponding to opening of a mask 
according to the above-mentioned 
photolithography production process, or 
could leave only the portion 
corresponding to opening of a mask, could 
smooth the shape of toothing with 
etching, heating, etc. after that, and could 
form the wave-like cross-section 
configuration, and was once formed here / 
of the above-mentioned supporters ] the 
surface may be carried out, and the 
surface may be formed more smoothly. 
[0080] Next, the metal membrane which 
put the metal in the shape of a thin film 
by vacuum evaporationo, sputtering, etc., 
and was equipped with the reflector on 
supporters' surface is formed, and 
patterning is carried out to the shape of 
the shape of a stripe (refer to drawing 4 
or drawing 6 ), and an island (refer to 
drawing 3 or drawing 5 ) after that. 
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aluminum, CrAg, Au, etc. are used as a 
metal. Since reflecting layer 317 is 
formed reflecting the configuration where 
the wave irregularity of supporters 1 
surface was followed, on the whole, the 
surface is splitfaceized. 
[0081] According to the configuration of 
this operation gestalt which was 
mentioned above, the electrochromatic 
display equipment which can switch and 
display a reflective mold display and a 
transparency mold display without 
duplex projection or a blot of a display is 
realizable. 

[0082] Especially according to this 
operation gestalt, since reflecting layer 
317* which gave irregularity can reflect 
the reflected light in a wide angle, the 
liquid crystal equipment of a 
wide field of view angle is realized. 
[0083] (The 4th operation gestalt) The 
4th operation gestalt of the liquid crystal 
equipment concerning this invention is 
explained with reference to drawing 9 
and drawing 10 . Drawing 9 is the outline 
drawing of longitudinal section showing 
the structure of the 4th operation gestalt 
of the liquid crystal equipment 
concerning this invention. Although this 
operation gestalt is fundamentally 
related with the liquid crystal display of a 
passive-matrix mold, it is possible to 
apply also to the equipment of a 
active-matrix mold, the equipment of 
other segmental dies, and other liquid 
crystal equipments by the same 



configuration. 
[0084] With this operation gestalt, the 
liquid crystal cell to which the closure of 
the liquid crystal layer 403 was carried 
out by the frame like sealant 404 is 
formed between two transparence 
substrates 401 and 402. The liquid 
crystal layer 403 consists of nematic 
liquid crystals negative in a dielectric 
anisotropy. On the inside of the upper 
transparence! substrate 401, the 
transparent electrode 409 of the shape of 
two or more stripe is formed of ITO etc., 
the orientation film 410 to which 
orientation of the liquid crystal is carried 
out perpendicularly is formed on the 
surface of a transparent electrode 409, 
and rubbing processing is performed in 
the predetermined direction. By this 
rubbing processing, the liquid crystal 
molecule has the pre tilt angle of about 85 
degrees in the direction of rubbing. When 
it is equipment of the active-matrix mold 
equipped with the TFD element or the 
TFT element, a transparent electrode 409 
is formed in the shape of a rectangle, and 
is connected to wiring through an active 
element 

[0085] On the other hand, on the inside of 
the lower transparence substrate 402, the 
irregularity of about 0.8 micrometers of 
high lowness is formed with 
photosensitive acrylic resin, on the 
surface, the spatter of the aluminum 
which added 1.0% of the weight of Nd is 
carried out by the thickness of 25nm, 
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patterning is carried out to the shape of 
the shape of a stripe (refer to drawing 4 
or drawing 6 ), and an island (refer to 
drawing 3 or drawing 5 ) after that, and a 
reflecting layer 411 is formed. On this 
reflecting layer 411, a color filter 414 is 
formed through a protective coat 412, and 
the coloring layer of three colors of R, G, 
and B is arranged hy this color filter 414 
by the predetermined pattern. The 
transparent protective coat 415 is covered 
on the surface of a color filter 414, and it 
is formed so that the transparent 
electrode 416 of the shape of two or more 
stripe may intersect the above-mentioned 
transparent electrode 409 for every 
coloring layer of the above-mentioned 
color filter 414 with an ITO film etc. on 
the surface of this protective coat 415. 
The orientation film 417 is formed on the 
surface of a transparent electrode 416. In 
addition, rubbing processing is not 
performed to this orientation film 417. 
[0086] A polarizing plate 405 is arranged 
on the external surface of the upper 
transparence substrate 401, and the 
phase contrast board (quarter-wave 
length board) 406 is arranged between 
the polarizing plate 405 and the 
transparence substrate 401. Moreover, 
the phase contrast board (quarter-wave 
length board) 408 is arranged behind the 
transparence substrate 402, and the 
polarizing plate 407 is arranged behind 
this phase contrast board (quarter-wave 
length board) 408 at the liquid crystal cell 



bottom. And behind the polarizing plate 
407, the back light which has the 
fluorescence pipe 419 which emits the 
white light, and the light guide plate 418 
equipped with the incidence end face 
which met this fluorescence pipe 419 is 
arranged. Light guide plates 418 are the 
transparent bodies, such as an acrylic 
resin board with which the split face for 
dispersion was formed in the whole rear 
face, or the printing layer for dispersion ! 
was formed, and emit an almost uniform ! 
light from the upper surface of drawing in 
response to the light of the fluorescence 
pipe 419 which is the light source in an 
end face. As other back lights, LED (light 
emitting diode), EL (electroluminescence), 
etc. can be used. 

[0087] With this operation gestalt, in 
order to prevent light leaking from the 
field between each dot at the time of a 
transparency mold display, superficially, 
the Black matrix layer 413 which is the 
protection-from light section formed 
between each coloring layer of a color 
filter 414 corresponds mostly, and is 
prepared. The Black matrix layer 413 
puts Cr layer, or forms it by 
photosensitive Black resin. 
[0088] As shown in drawing 10 (a) here, 
the transparency shafts Pi and P2 of a 
polarizing plate 405 and a polarizing 
plate 407 are set up in this direction, and 
the direction of the lagging axes Cl and 
C2 of the phase contrast boards 
(quarter-wave length board) 406 and 408 
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is set up in the direction rotated 
clockwise theta= 45 degrees to the 
transparency shafts PI and P2 of these 
polarizing plates. Furthermore, the 
direction Rl of rubbing processing of the 
orientation film 410 on the inside of the 
transparence substrate 401 is also given 
in the direction of the lagging axes Cl 
and C2 of the phase contrast boards 
(quarter-wave length board) 406 and 408, 
and the direction in agreement. This 
direction Rl of rubbing specifies the 
direction where the liquid crystal 
molecule major axis at the time of 
electric-field impression of the liquid 
crystal layer 403 falls. A negative 
pneumatic liquid crystal is used for the 
liquid crystal layer 403. 
[0089] Moreover, the driver voltage 
property of the reflection factor R in the 
reflective mold display by this operation 
gestalt and the driver voltage property of 
the permeability T in a transparency 
mold display are shown in drawing 10 (b). 
The display condition at the time of no 
electric-field impressing is dark (black). 
When this liquid crystal cell is used, it 
becomes unnecessary to form the Black 
matrix layer 413. 

[0090] Next, with reference to drawing 9 , 
the reflective mold display and 
transparency mold display in this 
constituted operation gestalt are 
explained like the above. 
[0091] First, in a reflective mold display, 
the outdoor daylight which carries out 
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incidence to the liquid crystal equipment 
concerned from the drawing bottom 
penetrates a polarizing plate 405 and the 
phase contrast board 406, respectively, a 
color filter 414 is passed, it is reflected by 
the reflecting layer 411, and outgoing 
radiation of it is again carried out from a 
polarizing plate 405 after passing the 
liquid crystaj layer 403. At this time, 
****** f a dark condition, and its middle 
brightness ai^e controlled by applied 
voltage to the liquid crystal layer 403. 
[0092] Moreover, in a transparency mold 
display, with a polarizing plate 407 and 
the phase contrast board 408, the light 
from a back light turns into 
predetermined polarization, is introduced 
into the liquid crystal layer 403 from each 
gap of a reflecting layer 411, and 
penetrates the phase contrast board 406 
after passing a color filter 414 and the 
liquid crystal layer 403. At this time, the 
condition of having penetrated from the 
polarizing plate 405 (******), the 
condition absorbed (dark condition), and 
its middle brightness are controllable 
according to the applied voltage to the 
liquid crystal layer 403. 
[0093] According to the configuration of 
this operation gestalt which was 
mentioned above, the electrochromatic 
display equipment which can switch and 
display a reflective mold display and a 
transparency mold display without 
duplex projection or a blot of a display is 
realized. 
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[0094] Moreover, aluminum forms the 
color filter 414, and a protective coat 415 
and a transparent electrode 416 for this 
surface a cover and on it by the protective 
coat 412 at the reflecting layer 411 of this 
operation gestalt using the metal layer of 
a principal component. For this reason, 
since aluminum metal layer touches 
neither with a direct ITO developer nor a 
color filter developer, aluminum metal 
layer does not dissolve with a developer. 
Furthermore, aluminum metal layer 
which a blemish tends to attach can be 
made easy to deal with it. For example, 
aluminum of 25nm thickness which 
added 1.0% of the weight of Nd shows the 
value of 80% of reflection factors, and 
10% of permeability, and fully functions 
as a reflecting layer 411. 
[0095] Furthermore, since the reflecting 
layer 411 which gave irregularity can 
reflect the reflected light in a wide angle, 
the liquid crystal equipment of a 
wide-fieldofview angle is realized. 
[0096] (The 5th operation gestalt) The 
5th operation gestalt of the liquid crystal 
equipment concerning this invention is 
explained with reference to drawing 11 . 
Drawing 11 is the outline drawing of 
longitudinal section of the 5th operation 
gestalt of the liquid crystal equipment 
concerning this invention. The 5th 
operation gestalt has the almost same 
configuration as the 2nd operation gestalt 
mentioned above, and the structures 
concerning a reflecting layer and its 



protective coat differ. In addition, in 
drawing 11 , the same reference mark is 
given to the same component as drawing 
7 concerning the 2nd operation gestalt, 
and the explanation is omitted. 
[0097] namely, as the reflecting layer 
which a reflecting layer 617 turns into 
from aluminum in drawing 11 vacuum 
deposition - the thickness of 50 300nm - 
every dot - the shape of an island or it 
is formed in the shape of a stripe (refer to 
drawing 6 from drawing 3 ). In addition, 
although it is desirable when aluminum 
is used as a reflecting layer 617, other 
metals, such as chromium, can be 
substituted. 

[0098] Furthermore, on a reflecting layer 
617, if a protective coat is formed like the 
2nd operation gestalt, it does not break, 
but the insulating layer 616 which 
consists of aluminum 203 or a 
(aluminum oxide) is formed by anodizing 
the reflecting layer after vacuum 
evaporationo. What is necessary is just to 
perform anodic oxidation on condition 
that formation voltage 5 -250V, current 
density 0.001 - 0. 1 mA/cm2 using the 
solution containing 1 - 10 % of the weight 
of ammonium salicylate, and 20 - 80 % of 
the weight of ethylene glycol. Thus, if the 
thickness of the oxide film formed 
considers as 140nm or the integral 
multiple of those, it can prevent 
generating of coloring by interference. 
And the transparent electrode 615 is 
arranged on the insulating layer 616, and 
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it is the same as that of the case of the 
2nd operation gestalt shown in drawing 7 
about other configurations. 
[0099] As explained above, according to 
the 5th operation gestalt, the very thin 
and high insulating insulator layer 616 is 
obtained. After oxidation can maintain 
the reflection factor by forming a 
reflecting layer 617 from aluminum 
especially. In addition, in case an 
insulator layer 616 is formed by oxidation 
in this way, anodic oxidation may be used 
and thermal oxidation may be used. 
[0100] (The 6th operation gestalt) The 
6th operation gestalt of the liquid crystal 
equipment concerning this invention is 
explained with reference to drawing 12 . 
Drawing 12 is the cross section 
expanding and showing the TFT driver 
element in the 6th operation gestalt of 
this invention with a pixel electrode etc. 
In addition, the configuration linked to 
the transparent electrode which formed 
the TFT driver element on the substrate 
in the 6th operation gestalt, and was 
formed through the insulator layer on 
this is applicable to each operation 
gestalt of this invention. 
[0101] In drawing 12 , the TFT element 
with the gate electrode 722, the gate 
insulator layer 723, the i Si layer 724, the 
n+Si layer 725, the source electrode 726, 
and the drain electrode 727 is prepared 
by the interlayer insulation film 721 top 
formed on the transparence substrate 702. 
The reflecting layer 728 which consists of 
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aluminum is formed on the interlayer 
insulation film 731 formed on the TFT 
element, and the insulating layer 729 
which anodized and formed the reflecting 
layer after vacuum evaporationo is 
formed on the reflecting layer 728. On the 
insulating layer 729, the transparent 
electrode 730 (pixel electrode) which 

consists of ITO connected to the drain 

i 

electrode 727j through the contact hole is 
formed. | 

[0102] As explained above, in order to 
supply power to each transparent 
electrode (pixel electrode) 730 through a 
TFT element according to the 6th 
operation gestalt, the cross talk between 
transparent electrodes 730 can be 
reduced, and more nearly high-definition 
image display becomes possible. In 
addition, the TFT element constituted in 
this way may be TFT of which structures, 
such as LDD structure, offset structure, 
and self aryne structure. Furthermore, 
you may constitute above others, the dual 
gate, or the triple gate. [ structure 7 single 
gate ] 

[0103] (The 7th operation gestalt) The 
7th operation gestalt of the liquid crystal 
equipment concerning this invention is 
explained with reference to drawing 13 . 
Drawing 13 is the cross section 
expanding and showing the TFD driver 
element in the 7th operation gestalt of 
this invention with a pixel electrode etc. 
In addition, the configuration linked to 
the transparent electrode which formed 
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the TFD driver element on the substrate 
in the 7th operation gestalt, and was 
formed through the insulator layer on 
this is applicable to each operation 
gestalt of this invention. 
[0104] In drawing 13 , on the interlayer 
insulation film 821 formed on the 
substrate 802, the 1st conductive layer 
841 which consists of a tantalum is 
formed, and the insulating layer 842 
which anodized and obtained the 
tantalum is formed on the 1st conductive 
layer 841. On the insulating layer 842, 
the 2nd conductive layer 843 which 
consists of chromium is formed. Moreover, 
the reflecting layer 844 which consists of 
aluminum is formed on the interlayer 
insulation film 821, and the insulator 
layer 845 which anodized and obtained 
the reflecting layer after vacuum 
evaporationo is formed on the reflecting 
layer 844. The transparent electrode 
(pixel electrode) 846 formed on the 
insulator layer 845 is connected to the 
2nd conductive layer 843. 
[0105] As explained above, in order to 
supply power to each transparent 
electrode (pixel electrode) 846 through a 
TFD element according to the 7th 
operation gestalt, the cross talk between 
transparent electrodes 846 can be 
reduced, and more nearly high- definition 
image display becomes possible. In 
addition, it replaces with the illustrated 
TFD element and you may make it 
prepare 2 terminal mold nonlinear device 



which has bidirectional diode 
characteristics, such as a ZnO (zinc oxide) 
varistor, an MSI (Metal Semi-Insulator) 
driver element, and RD (Ring Diode). 
[0106] (The 8th operation gestalt) The 
8th operation gestalt of the liquid crystal 
equipment concerning this invention is 
explained with reference to drawing 14 . 
Drawing 14 is the outline drawing of 
longitudinal section of the 8th operation 
gestalt of the liquid crystal equipment 1 
concerning this invention. The 8th ' 
operation gestalt has the almost same 
configuration as the 5th operation gestalt 
mentioned above, and the structures 
concerning an insulator layer differ. In 
addition, in drawing 14 , the same 
reference mark is given to the same 
component as drawing 11 concerning the 
5th operation gestalt, and the 
explanation is omitted. 
[0107] That is, in drawing 14 , the 
insulating layer prepared on the 
reflecting layer 617 arranged by 
separating a predetermined gap consists 
of multilayer structure containing 
insulator layers 616a and 616b. In 
addition to oxide -film 616a which more 
specifically anodized and obtained the 
reflecting layer 617 which consists of a 
metal as an insulating layer, laminating 
formation of the insulator layer 616b 
which applied the organic substance with 
the spin coat is carried out. In addition, 
as insulator layer 616b, SiO[ besides an 
organic compound insulator ]2 film etc. 
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may be vapor-deposited. Since it is the 
same as that of the 5th operation gestalt 
about other points, the explanation is 
omitted here. 

[0108] As explained above, according to 
the 8th operation gestalt, the insulation 
of an insulator layer can be raised. In 
addition, what is necessary is to be able 
to use the oxide of aluminum etc. for one 
insulator layer, to be able to use Si02 film, 
the overcoat film by the organic 
substance, etc. as an insulator layer of 
another side, and just to form with a spin 
coat etc. that what is necessary is just to 
form with vacuum evaporationo, a spatter, 
or a CVD method in case Si02 film to 
apply is formed, in case an organic film is 
formed. 

[0109] In addition, it is constituted so 
that the light from a back light may 
penetrate the gap of the 411st grade, but 
reflecting layers 216 and 317, 317', and 
by forming a detailed opening or a 
detailed slit in the reflecting layer itself, 
you may constitute from each operation 
gestalt explained above so that it not only 
minds a gap, but the light from a back 
light may be introduced into a liquid 
crystal layer through this opening. In this 
case, openings, such as 1 or two or more 
squares, a rectangle, a slit, a circle, and 
an ellipse, may be arranged regularly or 
in irregular for every pixel. Under the 
present circumstances, the gross area of 
opening is preferably prepared at about 
10% of a rate to the gross area of a 
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reflecting layer. Such a openinjg is easily 
producible at the photograph production 
process / development production process 
/ exfoliation production process of having 
used the resist. Moreover, when forming 
a reflecting layer, it is also possible to 
puncture opening to coincidence, aind if it 
does in this way, the number of 
manufacturing processes will not be 
increased but it will end. Moreover, even 
if it is which configuration, as for the 
path of opening, it is desirable that it is 
[ 0.01 micrometer or more ] 20 
micrometers or less, and, as for opening, 
it is desirable to form by 30% or less of 
surface ratio 5% or more to a reflecting 
layer. 

[0110] The coloring layer of color filters 
213 and 313 and 414 grades used for the 
1st to 10th [ which was explained above ] 
operation gestalt is explained with 
reference to drawing 15 . Drawing IS is 
property drawing showing the 
permeability of each coloring layer of 
color filter 213 grade. In each operation 
gestalt, once incident light penetrates one 
coloring layer of the color filter 213 
grades, a liquid crystal layer is passed 
and it is reflected by the reflecting layer, 
and when performing a reflective mold 
display, after penetrating a coloring layer 
again, it is emitted. Therefore, since 
two-times passage of the color filter 213 
grade will be carried out unlike the liquid 
crystal equipment of the usual 
transparency mold, in the usual color 
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filter, a display becomes dark and 
contrast falls. So, with each operation 
gestalt, as shown in drawing 19, it 
light-color-izes and forms so that the 
minimum permeability 61 in the visible 
region of each coloring layer of R, G, and 
B of color filter 213 grade may become 25 
- 50%. Light color-ization of a coloring 
layer is made by making thickness of a 
coloring layer thin or making low 
concentration of the pigment mixed in a 
coloring layer, or a color. By this, when 
performing a reflective mold display, it 
can constitute so that brightness of a 
display may not be reduced. 
[0111] Light color-ization of this color 
filter 213 grade brings about light 
color-ization of a display in order to 
penetrate color filter 213 grade only once, 
when performing a transparency mold 
display, but since many light of a back 
light is interrupted by the reflecting layer 
with each operation gestalt in many cases, 
when securing the brightness of a display, 
it is convenient rather. 
[0112] (The 9th operation gestalt) The 9th 
operation gestalt of this invention is 
explained with reference to drawing 16 . 
The 9th operation gestalt is an operation 
gestalt of electronic equipment equipped 
with any one of the 1st to 8th [ which was 
explained above ] operation gestalten. 
That is, the 9th operation gestalt is 
involved in the various electronic 
equipment suitably used as a display of 
the pocket device by which the liquid 



crystal equipment shown in the 1st to 8th 
operation gestalt mentioned above is 
needed for a low power under various 
environment. Three examples of the 
electronic equipment of this invention are 
shown in drawing 16 . 
[0113] Drawing 16 (a) shows a cellular 
phone and a display 72 is formed in the 
front upper part section of a main part 71. 
A cellular phone is used in all 
environment regardless of the 1 
inside of-a-house outdoors. Although i 
used especially in an automobile in many 
cases, in the car [ of Nighttime ] is very 
dark. Therefore, the display used for a 
cellular phone has desirable transflective 
high-reflective-liquid-crystal equipment 
to which the reflective mold display with 
low power consumption is made as for the 
transparency mold display which used 
the fill-in flash for Maine if needed. If the 
liquid crystal equipment of a publication 
is used for the above-mentioned 1st 
operation gestalt thru/or the 
above-mentioned 8th operation gestalt as 
a display 72 of a cellular phone, the 
transparency mold display of a reflective 
mold display will also be brighter than 
before, and a cellular phone with a high 
contrast ratio will be obtained. 
[0114] Drawing 16 (b) shows a watch and 
a display 74 is formed in the center 73 of 
a main part. The important viewpoint in 
a watch use is a high-class feeling. If the 
liquid crystal of a publication is used for 
the 1st operation gestalt thru/or the 8th 
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operation gestalt of this invention as a 
display 74 of a watch, since there is little 
property change by the wavelength of 
light, coloring is also small as well as 
contrast being brightly high. Therefore, 
as compared with the conventional watch, 
the color display which occurs a 
high-class feeling very is obtained. 
[0115] Drawing 1ft (c) shows a portable 
information device, a display 76 is formed 
in the main part 75 bottom, and the input 
section 77 is formed in the bottom. 
Moreover, a touch key is prepared in the 
front face of a display 76 in many cases. 
Since the usual touch key has much 
surface reflection, a display is hard to 
look at it. Therefore, also although it is 
conventionally called a pocket mold, 
transparency mold liquid crystal 
equipment is used as a display in many 
cases. However, for transparency mold 
liquid crystal equipment, in order to 
always use a back light, power 
consumption is large, and a battery life is 
a short paddle. Also in this case, if the 
liquid crystal equipment of the 
above-mentioned 1st operation gestalt 
thru/or the 8th operation gestalt is used 
as a display 76 of a portable information 
device, a portable information device 
bright a display and skillful in it can be 
obtained also with a reflective mold, a 
transflective reflective mold, or a 
transparency mold. 
[0116] The liquid crystal equipment of 
this invention is not restricted to each 



operation gestalt mentioned above, and 
can be suitably changed in the range 
which is not contrary to the summary or 
thought of invention which can be read in 
a claim and the whole specification, and 
the liquid crystal equipment 
accompanied by such modification is also 
contained in the technical range of this 
invention. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing l] It is the outline drawing of 
longitudinal section showing the outline 
structure of the 1st operation gestalt of 
the liquid crystal equipment concerning 
this invention. 

[Drawing 2] They are the conceptual 
diagram ( drawing 2 (a)) having shown in 
graph the situation of the electric field 
impressed to a liquid crystal layer with 
the transflective reflector of monolayer 
structure in the example of a comparison, 
and the conceptual diagram having 
shown in graph the situation of the 
electric field impressed to a liquid crystal 
layer with the transparent electrode by 
which the laminating was carried out on 
the transflective reflection layer in the 
1st operation gestalt ( drawing 2 (b)). 
[Drawing 31 It is the plan showing an 
example of the reflecting layer which set 
the gap in the 1st operation gestalt and 
has been arranged. 

[Drawing 4] It is the plan showing other 
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examples of the reflecting layer which set 
the gap in the 1st operation gestalt and 
has been arranged. 

[Drawing 51 It is the plan showing other 
examples of the reflecting layer which set 
the gap in the 1st operation gestalt and 
has been arranged. 

[Drawing 6l It is the plan showing other 
examples of the reflecting layer which set 
the gap in the 1st operation gestalt and 
has been arranged. 

[Drawing 71 It is the outline drawing of 
longitudinal section showing the outline 
structure of the 2nd operation gestalt of 
the liquid crystal equipment concerning 
this invention. 

[Drawing 8l It is the outline drawing of 
longitudinal section showing the outline 
structure of the 3rd operation gestalt of 
the liquid crystal equipment concerning 
this invention. 

[Drawing 91 It is the outline drawing of 
longitudinal section showing the outline 
structure of the 4th operation gestalt of 
the liquid crystal equipment concerning 
this invention. 

[Drawing 101 It is property drawing 
( drawing 10 (b)) showing driver 
voltage reflection factor R / permeability 
T property of explanatory drawing 
( drawing 10 (a)) showing the relation 
between the polarizing plate of the 4th 
operation gestalt, a phase contrast board, 
and the direction of rubbing of a liquid 
crystal cell, and the liquid crystal 
equipment at this time. 



[Drawing 111 It is the outline drawing of 
longitudinal section showing the outline 
structure of the 5th operation gestalt of 
the liquid crystal equipment concerning 
this invention. 

[Drawing 12l It is the cross section 
expanding and showing the TFT driver 
element in the 6th operation gestalt of 
this invention with a pixel electrode etc. 
[Drawing 13l It is the cross section 
expanding and showing the TFD driver 
element in the 7th operation gestalt of 
this invention with a pixel electrode etc. 
[Drawing 141 It is the outline drawing of 
longitudinal section showing the outline 
structure of the 8th operation gestalt of 
the liquid crystal equipment concerning 
this invention. 

[Drawing 15l It is the graph which shows 
the light transmittance for every coloring 
layer of the color filter in each operation 
gestalt. 

[Drawing 161 It is the outline perspective 
diagram of various kinds of electronic 
equipment of the 9th operation gestalt 
concerning this invention. 
[Description of Notations] 
201, 202, 301, 302, 401, 402 - 
Transparence substrate 

203, 303, 403 - Liquid crystal layer 

204, 304, 404 Sealant 

205, 208, 305, 308, 405, 407 - Polarizing 
plate 

206, 209, 306, 309, 406, 408 - Phase 
contrast board 

207 307 - Scattered plate 
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211, 215, 311, 315, 409, 416, 615 - 
Transparent electrode 

210, 214, 310, 314, 410, 417 - Orientation 
film 

212, 312, 316, 412, 415 -- Protective coat 

213, 313, 414 -- Color filter 

411 216, 317, 317*, 617 - Reflecting layer 

217, 318, 418 - Light guide plate 

218, 319, 419 -- Fluorescence pipe 

413 -- Black matrix layer 
(protection-from-light film) 

501 - Scanning line 

502 -- TFD element 

601 -- Transparent electrode formed in 
the top substrate inside 
603 -- Transparent electrode formed in 
the bottom substrate inside 
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ffi\Z.M&£tltilX h7-r^ I TOM1S6 0 1 

6 0 2' co#ja<t "9 0 D J£^* h7^ I 

TOSWtHB6 0 3dSJBSfcSixTV^ 0 jElc^fclg] 6 

#oTfloaw*fi2 o 2 wte<D«ir*5*tsjEffi«isia^ 
-y^co i Tospjm^6 o l^sas-*-**^ Tfifl 

10 SW36«rtBteA 1KM16 0 2" WA15W16 0 
2" J:!9t>Ba^— 019 JKv^ h7^/«OI TOSW 
li6 0 3»S$ntV^ o H4 0«m Al^M 
§6 0 2 #i I TOaW«ffi6 0 3©**tIftotV^ 
(DlC^U i6^mj:AlM«l6 0 2 M d s I TpS 
WS®6 0 3*)>^J|r^oTg&oT^6 

0 3 (gl3<£*£) , SMI6 0 2 ((H4CO#^) , R 

wji 6 o 2 * .■ (a 5 <om&) xnfcttm 6 02" «g6 

<£>»£0 IcJ: «9R*f£i*So o£!9, fl0fcHR*fJB5 0 
20 3 , 6 0 2 , 6 0 2' X&6 0 2" [ZAMVtii><Dtcrt 

tmihm\zmu£tiitmjE\zs:<>xmm$tiz>o mmm 
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[0 0 6 6] T«*>2SW*te 3 0 2 <DftM±lZ 
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m3 1 6£^LT^££tL-ci^ 0 ^lt, mwm,m3 
11 t&m-tzj: 5 \z.m&m&i$tix^z 0 TFD*f 
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<t5«jSA«3 0 3, ^7-7^/^3 13l:iA$tl, 
-e^f, tfcSLS3 0 7, ffiffiM«3 0 6^Sii1-6o r. 

^^r#. Mi3 o 3— <D%\mmm\zi&cx, m^3 

[0 0 7 2] ±3t<DS^iffi3 1 5&t/Rl*«3 1 7 <D 

^mmm^^^xn, mimmmm<o^tmm^ t 

[0073] Mz-&m4\z&rtz>±wmwm&ftffi<D i 
Tommmme o 1 <o^^>m cd ^2 4 0nmi: 

T#JSSrt®cOA 1 ^&fJ! 60 2(^)7-r (W 
l)-fc60#im&U *«>-tl-«aiM«r^UT*riiLfc 
I TOjg|^m@6 0 3^7-fyfi (W2) %70nmb 
•Tixtf, *A/Bic:»A*ixfc^56<0 5*>ft7 5%«rR# 

tifcft<D 5^8 $^r^» - t ^X*# e o 

[0 0 7 4] JiaLfcJ:5 4*j«|*tt<o«lri«j:j:n 



15 

im^nSo WK> R*»l3 1 7 131*1- it, a* 

C£tftl\ 

[00 7 5] *fc, #H*fe7giS<0 A 1 BittM 317l« 

0>staB!£femit3 1 6t»fiKUT^6. i Tommmm 

3 15^MLTV>50T\ AlKKi317|iITO 

sws«3 i s<owm^v^?WLhm&. mnz 

«»R3 1 6 

ftli<+SCfc^t ? ftfc 0 AlKM317iITO» 
«W3 15tfi»Lt*<rkiaoX, Kffi69oflt^ 

[00 7 6] MJd«fi-fe/K?D±«^ffi|wKiabfc»a« 
3 0 711 A 1 SWI3 1 7JHj:o-CRit*ixfcRlt* 

[0077] mznmmWt) #*WK«6«««ifi<fc 

lSM«<0«/a*#U «-KMJl0«Rt^llft«. 

[0 0 7 8] BP*>Ei8K:fc^T, RltS 3 1 7' te&O 
£5 ft £«, 

[00 7 9] Jfc-f , 3 0 2 <Dftm±\Zf&yt& ^ 

h*r^tr^=i-hft4f|cj:5a#U «^ftBBP» 

* J: 9 » LT fc <fc I \, 

[0 0 8 0] X«fS(D^ffiJl|w&JS*«*. *'< 

#fi8) ftVM^Att (B3XttB5#l!l) 

*T5 0 AJRiLTtt, A 1 x CrAg, Au4if#JBV^ 

[0 0 8 1] JiabfcJ;5ft**«»«i^**lwJ:ix 
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tf, ^M*9**»OfcC*©ftV^K»ffl**4:aiiffl 
[0 0 8 2] 4*lc*|«IS*ttJcJ:ntf, GOflSrtt^L*: 

[oo8 3] mt^t&Mm *mw\z&z>m&mw<v 

»4lM»llBS:Ba9RtfHl 0Sr#B8LT»Mi-«. B 
10 ttOfKBrBB-rffc*. ro*IIW»Ht»*»fc»ll^h 

*<0tea>**«ltte tiiffi-r 6 r b te*T 

[0 0 8 4] CCOSUfi^ffiTfi. 2ft^Sffi4 0 1 
&U<4 0 2^RI:%gi4 0 3W^rov/-y^4 0 4 

4 0 313, RSS*tt^(0*vfy^«fit^S>L 
Tt^o _L^io^P^S«4 0 l<£>[*jB±l-H 

20 h7^/ttOSW««4 0 9^1 TOft^J:oT^/£ 
g£f^l$^:6gEf6]J^4 1 Otmf&Ztl. S^lRll^^ 

LTV^o T F D$^T F Ti^lriifcr ^ f ^ ^ 

[oo85] — *\ Tmomwmte 402 

30 tt. ®ft&<DT*])/l>mm\Z£<>Xmi&£mO. Sum 

(Dm&tmf&ztix&v > -toss-hici. 0 

Nd^r^DLfcA 1 $:2 5 nmCDjf:^T^^iy^ 
^h7-r^ (H4X»H6#HR) J&VMiAtf <B 
3XflH5#BH) lc/^--y^Lt, RMI4 1 i& 
r?>R*frJl4 1 1 ±fc[i % f£KJ@l4 1 2£tf- 
IT, *7-7^^4 14«^tl, ^^7-7 
>f^4 14l:fl, R. G. B<^)3fe(D#fe«3^Bf3t^ 
* — ^■CgE^iJ$tLTV>6o *7-7>f^4 14©$® 

±ic»aMft«aw4 1 5 3fts*«*jxTj39. 

40 M4 1 505»B±^**«>^ K5>f ^R^aW««4 1 
6tfU TOBIft^KJ; 9. ±B*7-7>f^4 140 

4HM<^±cawMB4 0 9 b&m-rzz *>\m&t$ 
^^Tv^^> 0 mmmm4 1 6o^®±tc«gsrpj^4 
*fiKS*ts 0 ft**> cogBr6]j^4 1 7\c\t7\?>y®m 

SrKSSft^o 

[00 8 6] _bffi0oSPJS«4 0 1 <O^B±i^ffi3fe«4 
0 5OTE«S*U <B3t«4 0 5 «W£«4 0 1^11 
l^ffiffiJStR (l/4«*«) 4 0 6*qeB'£ilTV^6. 

50 (l/4tt«S) 4 0 8MBB3*U -©&«M 
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ffi (l/4Sfifi) 4 0 8(0^(Cffi^;«4 0 7^g£g 
$*i/0>£ 0 ^lt, ii3fetS4 0 7 (D'&Jj\Z\^ fife^ 
£*7fc^4 1 9t^ Z<D^yt^4 1 9(C»ofcA 
^*®^{S^/c^t54 1 8 b&^-f&^y? 7 4 b» 
iEg$HTVN-5 0 #3tfe4 1 8liS®^|dtfc^Offi 

® t>m& i$ tis m ^mumnmm mm £ r * 

TfcJ\ LED K) ^EL (^U* hn/P 10 

[008 7] C (OlIflTIi, ^ii^^CD t % 

-7jjv*4 1 AiD&m&mnmizMf&ztitcmitiftxib 

[0 0 8 8] CCT'll 0 (a) Jd^f J: 5 fi^ffi 
4 0 5 ^<!3feS4 0 7^ji#P l^P 2(^P^[6j^ 
K*SiVC*3D, C*L6«3btROai§«jPlRtfP2fc 20 
ttLT, GtfBHtK (l/4Sg«) 4 0 6W4 0 8O 

mtemc i Rxtc 2 <Djjfan^ e = 4 bm^n^^m 

OF*3®Jh<DgE(*i]Jg4 1 (XDytf^Jfflim^JjfaR 1 fc* 
fc, ffiffiiitE (1/4»S«) 4 0 6RU4 0 8 cogffi 
WC 1&T*C 2<n*fah-^ttfa\zMi$flX\i^Z> Q 
:^)7t'y^fpIRlH Sil4 0 3(DlWW: 

[0 08 9] ^fcilO (b) Id. *SI**«^J:5K 30 

7^7 5/ ^ v h y ^ 4 l 3 «t 6^1^^ 
[0 0 9 0] »clcH9S:#fl8bT, «±<Bira< W/sftSix 

[oo9i] ^Rmmm^m^s m<o±m^h^m 
m&mmiz*jtfrzftyt& % umL4 o 5. $mw&4 40 

0 6**ix«xai«U fSAl4 0 3S:l]8fts #9 — 
^^^41 4 LR**B 4 1 1 l:J:oTSM$ 
ft* m«H#tt4 0 5j&*kam£ft6, r^irt, 
14 0 3-^H]*Sffi|:j;oTTOl^Bttl, Xtf-t 

[0092] &tzj&mmm7F<Dm&. /^^^ hH 

4 0 7Xtftt«ilfi4 0 8lwJ:o-CFf^ 
fiftifctK KI*Jf 4 1 l<o#niftJ:gft£Ji4 0 3ic 
#A£ft. ^7-7^^4 14, 4 0 3 

teffi^4E4 0 6S:S3g-t5o CcOt§, M14 0 50 
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SO Lfc«tB£RiK (Rfftttt) Lfcttflk 2M**<0*I« 
[0 0 9 3] ±38LfcJ:5ft#jat»tto«rticj:ix 

■*s*mSft<5. 
[0 0 9 4] * fc % *ia£»ffi^RJ*« 4 ,1 1 tdfciA 1 

^7^-^^/W^4 1 4^fg4 1 5. 
Sr^LT^So ^.(Dtchb, A 1 &JKJS 

■<tiwt^-e*5 Q «;ttf* 1. 0lf%WNd$:i 
m Lfc 2 5 n ml|OA 1 R&N# 8 0 1 

[0095] mzwdh&tt* x^tiELmm 4iut km 
yt&fcft\zfcMtsi£z>z.bt>x%z><Dx\ &$Lmn<om 

[0096] (05 mmmm ^mm\^^>m&mm<o 
msnmmmitmi i$:#siTMt5 0 aim* 
&mmzm£kmwv>& 5 mmmm<owmt^mmmxh 

[0 0 9 7] H1*>I81 llilfclvc, RUJf 6 1 7tt, T 

^3 = * A a* f> ^ ITlfSIc J: t) 50-3 

0 0nmOfK4K5/ h ^ ^ I^Attl^ftV^ttX 
^«lc«fiKSttTV^S (B9 3^&BI6#RK) 0 fSJ. Sit 

[0 0 9 8] JEld, SMI 6 1 7±(C«, i2HS^i 

MWkt^^tiaotAi 2 °3^ (K-fkr/v^ 

?V =r-/U2 0-8 0lf%i^tnSfeffl^T 
ft^cm^5-2 5 0V, 1««S0. 0 01-0. 1mA/ 
cm 2 o*#T*fTx:tfJ;v\ roJ:5«-»fiK*ix6IMfc; 
K^KUCfll 4 0nmxm^)iilg<!rt5^:fW:J; 
6«fe^«*«rl&Jh-eft6 0 ^LT, iil6 1 6±id 

ov^-ctta 7 ic:^ ufcm 2 mMMm<o®& t mmxh 
[0099] si±Km\.itm^Misfmmm^*i 

«, £.oitejB:^S5V^«lK 6 1 6^e>ti 

5 0 Tyw^-^^^e>Sl*S6 1 7&l&arjrzz 
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x b 1 6 zwtmzx vrntft-t-zmz^ mm 
memmrmzmi 2S:#BHUT»wi-6. eii 2^ 

^*«oJt 6 mbSIB^jdlt -5 T F TBB*?«: W^m 
[0101] El 1 2 »^*jv^-c, SWSffi 70 2 ±Jd^fi8; 

hi&§7 2 3, HSif7 24, n+-Si§7 2 
5, ^li7 2 6RtJ«KM >1®7 2 7^oT 

g7 2 8ttTFT«^±lC«AbfcflniAMi7 3 1± 

is:** s*fg 7 2 8 jttm mm'&vBLttm&m 

8Uf 7 2 9_t|CHtK^>f Viffi7 2 7lCn>^^ f,^ — 
A-Sr^LTgyaSnfcI TOa>e>fc*3SWWfi7 3 0 20 

[0102] K±»MUfcJ:5Jw|B6SaK*tt^J;4x 

tf, TFT*^*r^LT»aBiB (mmmm) 730 

6„ CCDJ:5i-«i*Six^TFT^T-li. LDDi 

tTtJ:v\ 30 
[0 10 3] (SS7H««1B» #»Wlc«S#A3g«<0 
I7I»M01 3 4r#fiSL-CtftM-r-5o HI 1 311, 
##W<aSfS 7 WH»ii:*5ft6T F DS£»iRT-&®i{f II 

tt^*3»t5S«±lwTFD«B»*^-Sr«J5KU £<D-bfc 
[0 10 4] Ell Sl^V^Xtt. £t£8 0 2±fclJgJ*£ 

ttfcsraiteSK8 2 i±KHt. 

1184 l«Sttj*S*lT:l39« ^191184 1±ICB 40 
V*5. teSi8 4 2±HH^DA^P)/i6l2$ll8 

«18 4 4 nmmimms 2 1 ±m»*sft-c* r> > k 

WB8 4 4±lc»3R*ttOKMJI«:n«IMbUT»ft:lft 
mmB 4 5«SflM£*LTV*&. «»JS8 4 5±t^$ 
(■**(■) 8 4 611 i2#i!8 4 3 

[0105] fil±|!ljBLfc±5KIB7*l6*«lcj:ii 

tf, TFDi^UT^i® 0BIKW&) 8 4 6 50 
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<5 0 ft, EJ^LfcTFD^^-1-ttx.T. ZnO 

$&) ^y**, MS I (Metal Semi-Insulator) fgft 

RD (Ring Diode) t£X<OM%fa#4 
tt£*pf 6 2 tt?9#J»B*?-*Rft S <fc 5 I- IT t «t 

[0 10 6] (fgs^ifej&ffi) MncffitKUlo 
JB8S»6»««rHl 4«r#BRU"CKW-r*. Ell 4(1* 
B9ilc4*6«MHtt4>JI58 XJCBflWttMHMMTfc 

U lftl«fc«SflHias»*6. PL Ell 4 

[0107] bp*>ei i 4 ic*5t^x. ffii£?$m*mxxm 

WZtitcRtome i 7±icwt&iL5JlftlWIfi. 

6 1 6 a 2kTf6 1 6 b «r*tf ft*. ±9* 
flsWldtt. iteJBUiirUT, &JR^e>ft£K*tJS6 1 7«r 
»WflSLT#fclMfcBt6 1 6 a rtit, ^tf>n- 

hl-J:0 UfclftWi 6 l 6 b*«BMUMK 

£*vc^£ 0 ft, K8H6 l6bfc LX«#tt«6»jR<D 
te> s i o 2 K«£r35K*bTfc«fcv\ ) teo^tco^TIi 

[0 10 8] K±«WBLfcJ:5lcJB8Safi»»iJ:*L 

turn siOg^tiMiast-^^-h 

«6Si0 2 RSr*rtt5B 
[0109] N % « JbRW Ufc**16«f IBT?W:KltJB 2 

16, 317, 317' \ 41 \ %$<DWm%:'*y ? 7 << 

bfrbvyttmm+z&?\z.m?&£tix^z>t>*s ztuz 
-carrt-er** < mm Qtn&fr isxm&m^mA-f a t o 

\zMfo\^x\>&\^ z<nw& s #w*«fc-xw:«#<0 
tw*v^^l?F«SlJW(vgEBLTJ:v^ 0 L< tt, 

PSflGO&H 0. 0UmK±2OMm£iim5:i: 
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[0 110] «±KWLfcJfSia*6J[ll 0§£ 
V^*7-7^/^2 13, 3 13, 4 14§Wffei 
irov^Hl 5«r#H8LTKW-*-6. B 1 5 tt. 
^^^21 3^0#*feB<DSJB*Sr^i-«Ftt!aT*fc 

RXr — yj/u* 2 l 3«ov^i*tt^*fe/l 
5 0 *c-e, *sas*«"cra. 01 91-^-rj: 51-. # 

«ciC4bNt6^ffi^j§^6 1^2 5- 5 o%ictez>J: 5 Id 

[0111] c<D^7-7^/P^ 2 1 3 ^Sfcfefttt, 20 
S^^^rfT5#^(Cfi^7 ^ — -7^fV^ 2 1 3*?£— 

[0 112] (ft 9 ^Ol9lW!r 
HIl 6S:#iLXRit$ 0 S9Hlfifl, «±KW 

ufc^ 1 ^e>» 8 mnmiRw-r tn>* — o^m^tcm^ 
m&<ommMi&x$>z> 0 mh, m9mmmm^ jl&l 

»5ti-fflv>fc#am^a«Hj:«*?s. 01 eiz&mwn 
m^m^w^ 3 

[0 1 1 3] (HI 6 (a) f± % **#«1S£^U ##7 

1 <nmm±jjmzm&n 7 2 ^>h^ 0 m^mm 

£LV\ -h1ELfc»l||J|S?RlB75M*8llJfi^lB^tt« 
0tt£SB«r#tt«fi0&9*fl|S7 2 fc Itffiv^ R 

[01141H16 (b)tt, !>* U 
4£LTJBl\h,tf, B5< 3 yh7^ hsW*V^4:ttfc 
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t>/h*v\ lot, s/ ^fcifcttU-c, *2Elc 

[0 1 15] IU1 6 (c) tt, »»1f*««Sr^U * 

t-UE Lfc* 1 JHftBttftS* 8 Hjfe&ffi^i&fl 
»«Sr»*«#««<0*^» 7 6 £ LTJBV\fctf, Rl* 

[0 116] **W<o«A3S1Bfl. ±»Ufc#**?glB 

naffio«i**KM] 

a*r^i-1llliSKWrffiH-C2b 5. 
182] it^JIw^VNT^-g^jgO^SiiMltS^lw 

«a (H2 (a) ) mimmmm^m^x^mmBL 
(b) ) . 

[03] minffi&m\z&i+z>mffi&&^xmm$tiit 

[04] *lltlfi?glB^*5*tSIB»«:*5V^TK«*nfc 
[05] JBHB6«tt«c*5»t-6M»S:*5^rE«*tLfc 
[06] 0lHJ6Jg<itci*5(t-5raSSSr*3^TEB$nfe 

[07] *&w\mzm&mw<om2nMBm<o9Ltem 
[ms] *&m\mzm&mw<o%zmmmm<om&m 
[0 9] *^^td« ^ffis^B^m 4 mmmm<D«mm 

[010] IB4HlE«ffiioiBXfi. tttt««&tAKA-fc 

fr(D7V>y^fa<om&&7FlrWLWm (010 (a) ) 

T»ttSr^»tta (0 1 0 (b) ) XtbZ> 0 
[011] *|§Mlc:«$ffiSSIfi^»5llJfi^jiS(oaB& 

[012] **MOJB6HJj|«lBI^J+5TFTKtt* 
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mm ^-rmmmmmmxh £<> 

[015] &mMMM\z&rtZ>*7-7 J i\>*<r>m&M 
[Eii6] ^i^ssa^tefi^^iot^tSS 
[^(Dtfclpn 

201, 202. 3 01. 302. 401. 4 0 2 -3 10 

2 0 3. 3 0 3. 4 0 3 - iSiSIJf 

2 0 4. 3 0 4. 4 0 4->-/VW 

2 0 5. 2 0 8. 3 0 5. 3 0 8. 4 0 5. 4 0 7-fi 

206. 209. 306. 309. 406. 4 0 8-* 



3 0 7-HMSUR 

215. 311. 315. 409. 416. 6 
214. 310. 314. 410. 4 17 —E 



2 0 7 
2 11 

1 5- 

2 10 

212. 312. 316. 412. 4 1 5 

2 13. 3 13. 4 14-*7-7>r^ 

216. 317. 317' . 411. 617 •••RMJf 

2 17. 3 18. 4 1 8-*3fc« 

218. 3 19. 41 9 

413-/7y^-7H^^S (iK*BI) 

5 0 1-*3H» 

5 0 2— TFD*^ I 

601 -ji«xKrtBic«Asnft:snsK , 

6 0 3-T««4Rrtffi»-»«S*tfcaiB«« 




208 



217 



[0 3] 



(to 



215 




At 



216a* 



At 



V 7 ! 
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(14) 2 0 0 0-6 6 1 9 9 



[04] [051 




318 



